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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
device capable of controlling the drive of an optical 
element using electrocapillarity by a simple driving 
circuit when controlling the drive of the optical element, 
accurately controlling the optical power in a short time 
and capable of driving with a small power. 
SOLUTION: The optical device with the optical element 
whose optical property is changed in accordance with a 
change in a surface shape when a voltage is applied is 
provided with a power feeding means for applying a 
prescribed AC voltage on an electrode arranged in the 
container so as to change the surface shape, and an 
apply voltage control means for controlling the apply 
voltage, and the duty factor of the AC voltage is 
controlled by the apply voltage control means, and the 
surface shape is changed by controlling the duty factor. 
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-Ts/^l 5 2is^-^«f^$iifct*JS**ifce>, #88*- 
- K£r8?BS?U i^^^^5/7*S 1 0 2 «|$— irittf. 



[0 0 2 8] ^v 1 y/SlO 2T*I4, ilSt>f-'l 4 
6IC±or^;^$ISl 5 0*s«*»*lTV^m*aflE % o 
£ 9ft¥mW 1 5 OOJUBOMiSSriBiJ^-rS,, ^^^^ 
S l 0 3m *fJ#KJ:3«IB*f*©l«£*£{*»* 

/K HiffcEElgJp©:*:/]**) . * Y b k 

[0 0 2 9] *7-y-7°S 1 0 4T-I4, ftftCioTX 

>&ft£ln,X^ti;^m-&\*x*ry7°S 1 0 Sfcitfr. r 
rfX-A^-f s/^l 5 3 75^f^$ttfc^«, Xirs> 
7"S.l 2 U^fri-S. ^f^7 , Sl 2 1fli, X-A 
y^l 5 3<0&ftM £1$ 

mft^M 1 4 0O«tjjSffi««I»B -5. 
s/^S12 3-eJ4, C P U 1 3 0 F*3<£>/W y Jr T y~f : r — 

ft^ift^i o i ■^(DWMniz&^^—'r^it&mJi-m 
-r. jl-t * itiztt-rzyt^m? 101 commm 

14. HHRO'dll 1 £ffl^T&i£i-5„ ^fs»7*S12 
4-e«, ifE^^-^^JtJCT^S^l 3 1 i >3?fe^ 
*^10 1^tS:li*U xr^7*Sl 0 3l:I5o 

»-PPJ0$*t» X— y^l 5 3©tyi^Tl. 
fcBt^T'^j/XS 1 0 5 — k&ft-fZ. 

[0 0 3 0] y/S 1 0 5T*f4. <fc o Tift 

f^M?f»l 5 4 co nmmffix^ yf- (B10 
©7B-ft- ht-liSWl t^lB) <0^->^/J5ff^ 

f -7/S10 3IClt), «^#^cOS#-^. X-A 
^-f s/^l 5 3«J*f^«>*J»JS:Mk9iS-f.-^9 l S'^ , S 1 

0 5xffiBmffi*-< y?-#*>mftztiizbw&£tiiz. 

7.7- y^S 1 1 l^fT-TS. 
[0 0 3 1] ^.^s/^S 1 1 1 T*f4, Itftl 4 4S 
0f|t#*aaiHl8S 1 4 5^fttT, ru-t'^-ili^Sr® 

£&ztz&\z»mmiz%iwtz>mm(vi£x-$>z>„ x^y 

/SI 12T-I1, xf^/SlllfMLfc/Ufa 

14 4«saAt5H««tCj3V^T, ftig&tPP 
*&<oW*«*U"</i'4r*3lb, it#tl 4 4l:Altt 

[0 032] xf^'/Sl 1 3t-tt, hmIS^v" y/Sl 

1 2T7B«bfcS**«c3SV 1 >r. mm^t^l 4 0^ld 
R(t^ix/cg?'9^--2' h 1 4 3S^g»LTjgjE?t*JC/j: 
5± 5KiR9*=y hi 4 3©B!agt{«t4. 
yv*Sl 1 4T*I4, ^fy/Sl 1 lTIS#Ufc/l'f 



(8) 



ftffl2 0 0 1 -2 4 9 2 



*-M*S:«*j»15 1l:**t5. m*XX*ryXS 
1 1 I^ffl^tl 5 5«rfflv*T*«#^3Rl 

4 Oco,#,S«^5r^ai-r5 0 ^T^rxT'S 116f 

4 i &ftmxfaizmmzitx&Mm{¥*ftti:o„ *<d 

ft. xr^/Sl 17l;I^ Hf^-fs^ (7b-@ 
lOflt SW2t^lE) ^V^f^s&^fc^S^ 
?r#iJSU-t-5„ ^Vjgft^^v^v^te^s/^S 1 1 

*4 yf-^tyimt, .x^s^S 1 1 it-h^y- 

[0 0 3 3] ^f'^Sm T?Mt*ffc«:fT*5. 

s i 3 i x-^m & titcmffiznffifcm ? 4 v^ltm 

4 5ICA^j$-yr-5 0 ^f5-^S13 3T-ii. ft^SIel 
81 4 5fc*JWC, A^Ufcr-^-D</IiJ^<t^^A/'D 

AGCWP, *!7-f y*fjE» 313, 

5?»W^©iB0M&a$:ifi U $ bic&^fctXC PU 
1 3 0rtfce*$ft&WfcJEEirrn^5z»T?J PEGjEE 
SI#SrJS-t-„ xry^Sl 3 4-CIJ, iiiex^ s> 7"S 1 

3 zxnhittcm^m^^^i) 1 5 7^15^5. x 

ry/Sl 35T-IJ, Sf7f 5 '7'S114T?S,TStl 
feT'H^i- ®{fe«r*B*U xfj/T-S 1 3 3T#5>n 

fcitfit^i^i 5 1 CKfct^ts. 

5 1 3 6T-li. f&nmmi 3 1 d»e>Oiji&«W^>|-^jt 
U ^ry/S l 3 7fcT— *©amJ»^*$»T-*-5. 

[0034] &k0 1 &t>*0 1 1 £ffi^THfriE0 1 0 
^t-s/^s 1 2 3iztovzftm&wiw-rz 0 mini, 

yt^m^l 0 lofll 2 4fc*#/j:3e»Sr#x., 

ishm 0 1 <oMj&mii& : &m<-tz&'&<nj&m s £&<oMm 
■%mbZ:<D%)$k$:mm-tz>mxhz> 0 mm u> is 
t*ai 3 1 *»e>a*'*4i, 0 l^t^m^ 

5ttJEE&ff2T\ -t'<Oj£«WtB8 (d) TSiWUfcfcWi: 
IHtHT-fc-S,, r©K®li, f-^®ffi^± v 0 [V] . 
/S&gcl kHz. xj.— ^-rifc^l 0 0 %<£>$g^i£<7>3? 
^«£ET'$>S 0 r<£>B#. jfc^ifi^l 0 l~PP;!J0$*i,5SI 
$J«JEEtt01 1 (b) OJ; 5l:V,t4»), II124 

<ommm\ 1 (c) K^-rr^, m^mmM s , 

[0 0 3 5] illi, it^m^f- 1 0 1 cofrffi 1241:4 

Wftiiib*<D%)m&3im-t-z>mxi>z 0 mm (a) ■ 
*&«^©i 3 1 a» fern* 3*1., ^sn^i 0 l^Bum!* 

ivZ>W.EE$iMX$>Z> 0 Z.<D%LMli. e-^M&tmi 1 

tmm<o±v 0 [v] . ^K»tram<oi kHz. fa 



ft^Hf^-l 0 l^PP*n*it5mft«BEM:01 (b) ©i 
5 ICO. SVot/iO, Ml 2 4©»|iil (c) 

lc^-t-c't<. mi i oXSioft^, i-*to*,o. 

[0036] *>*sui«-T?tt. »«#a*»e>ttj^ 
£tiz>mW)nBE.<D f— * ma i mm%zitmz—fex\ =? 
^—'r^tt^mt-r^ztx^ ioi^m 

£Jx5*3&«iE£r{|jiJ*lpL. #® 1 2 4©fMI:affllL 
TV*5. •tLTi©Sg»«ft»tt*3feJ6«N|Ttti kHz 

-<0«/«c^K»SrS«;i--5r tT. ft^*^ 1 0 1 Oft 
[0 0 3 7] _hf5*860ij 1 lw ±tt(±*, ( 1 ) 

^■-^^jt^s-Bj^t-t-^ - tx\ i&m^m&mi&fc 

<2) i(&*#awitJ*«««:Sr % 3t^*^O|ft*Ji^<0 

mxhzzt. mtmaii**i&. 4*5. ***w-cHt* 
[0038] [%ifeM2] m^(Dmmmnt, e-m 

*6#J2T-ia. f— ^WiEi:^^— =r4lfi— fe<r>T$&m&. 

t?*^*^ »#b s:M a oj^tt i- « *. -5 hm^j * ^-r. 
[0 0 3 9] m\ 2t£\^m\ s\ttmMm*wm-*z> 
tctixomxib 9.iai2 ^mmm^yt^m&^mm^ 
m-rmx\ mmm 1 1 mm<D^m^ 101 ^mm^m 

13 1 ?r^lx.fc7='i/^yu^-/u-^ ^7250 i^tit* 

[0040] *^jg^jro*^B2 5 otmmmi<Dyt 

fiI15 0t^i5a»tt, CPU2 3 0W5^ 
y ^ 7y^f-y^2 4 7 Icli, *^10 1©^ 

'<7-&mj£mzww^ztzft\z&mft{fen^mi 3 1 
©m^j^^f- ^ i*ttfcm?>ftmxmi& $ nrv ^ 

<*>LVM»9Jfc«!ri&i-3 e - 
[0 0 4 1] 01 3 ttH^J 2 <£>fti£mm 2 5 0i)!tt 
5CPU2 3 0©a#7D-iffe5 o S7a-1^ 
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mm i dfcitsim ow7o-(g)ts^-5Si5^i4. mrts 

y ys 2 0 4T*I4, »ftl:±otX-Ax^f^f 1 5 

3 fimftZfttcfr&fr&mni-. w.^^ y+i 5 3^ 

[0042] Xf^7'S221 T*I4, X— A^-Y -y^ 1 

4 0 <DM AmmMmBWM^n-r^. ^ry/S2 2 
3 T'ti, C P U 2 3 0 F*9CX^ y y~~7 y -fT—rffr 2 4 7 

0 l-BI*P*H5#&««#©»jSE*«r«*ai-f-. ^« 

1 0 1 Ell 4X1*131 

5 £.ffl^-Clft91-t-5„ Xr77 , S2 2 4fli, ±IEiS& 

^{ct^«^ niio i o i -mm.^mt 

L, ^f 7^S2 0 3i:Ili„ 

[0 0 4 3] J^J^EJ 1 4XCKHI1 5£r/B^THtifeiiIl 3 
co^.^s/7°S 2 2 3lC:}3it-5fE/8£-f£9i-r£„ 014 
fi, ft^Hi^l 0 1 cojf-ffil 2 4K*#ft£?gS:-5-;t, 

^*^-i o i ©ttjftre«&s<-r*»£©*Mt*a«> 

IW*#ffifc*©»**ttW+SH^*S. H30 (a) 

*&«#is:i 3 la^awj^ix, *^*^fi o l^en 

Ao£*i.3«fflftJB-C, -tGJJ&llttlSS (d) *>5VM*B 

1 (a)M@H (a) ■CiftMLfct ! (Oi:l^«^fc 
•5. Z.<fi>$Lmi. ^«£E**±V 0 [V] , 

kHz, :r^— T-^it* 5 1 0 0%<DmM&3iffinE.X-& 

11 (b) ©ipCVot/it)^ #®12 40ffllg| 

ii ( c ) K^-f-r t < , m7£<D£Mm s 2 T'i$m-r 

[0044] 015 Wt, ft^iTf- 10 1 cO-^ffi 1 2 411 

M»;frtfci*©&*«rSi9i-t-5B-T?*5. IsJHI (a) 
tt, ^t¥f 1 3 1 d><bttJ;>j£iV ft^Sff^-l 0 1 ^fil 

1 4 tl^tHcO±V 0 [V] , fa-f-f itt^^l 0 
0%, jlK©:«2fgc04 kH z<D^^^mJIT-$> 
■5. dcois*, It^m^ 1 0 1 ~4^*p£;fr55!;$*JEI4@ 

14 (b) tmc< v 0 ktez>AK m-m\ 2 4<Dmmt 
mi 5 (c) (c^-rri: < , ii4©»t©ftm 

0. 5 J 2 T^t5„ 
[0 0 4 5] i*tttS*16«*SH6«>f 4 ^ifi©H«Ea 

± 9 i>mmmz-tz t , ft^nt? 1 0 1 d^ira 1 2 4 
*t>, mwim$im.*ffl®}-tz> z. t x-yt^mT 1 o 1 ©jt^ 



[0 0 4 6] JbS2*^J 2 ^ ( 1 ) 

[0047] (2) »*#«<offl;&ra«*&. 

* I- 1 4rt»* to-f IZ Mm X # 5 *{Af 5 * T* t f£ 

[00 4 8] [lUS^I 3 ] HI 1 6 V> US 2 1 

OH*S^i|3^iftPJ-r-5fcfe<D|ilT-fct). HI1 6St>'il 

7 »^^jg0tjicfflv^ ^s^s^xo^*^^^ 
*K9iBi-r*>** in i 6 te*mMm<r>yt¥m?-(omm%: 

fc^o HI 6 &Ji^T#^5l^<o*/*«:R*li-5. 01 
6Jc*3V^, 8 0 1 tt*^©***^**!.. 

8 o 2vtnmz(nmmT9 vfr&z^tetfvxmomi 
wttiUgT-fcs* 8 o 3nmm V >?X\ ^-^mttm 

5. i-*fct»S*J6«-ciirtg-^ffittT*i«a»-iei*»or 
mmmv o 3of*3B^jii-«t^ y^nB*jig^t?-e 

Ztzl&mm 8 0 4^^#Jg^$tt5„ 8feiI8 0 4© 
1^, ite^S 8 0 4CDrtffi^»_hftiJt-i4^7K«! ! a^J^M 

[0049] so 6 t±nmm<DmwT * y^fe-svM*** 

iric#^«^8 2 5^1fA$^, S»^JT-#J-Jt$ix 
5„ 8 07 (4, ytmm^F 8 0 1 t^A#=fi-5*mcoS5r$iJ 

vR-f : s%L'9fox\ m2<Dmstm8 o 6<D±mzms%&ti> 

6. -t LTf 1 <£>§^ih$K 8 0 2, t«9 V^8 0 3W 
» 2 (O^Jt« 8 0 6 «SV*<{CS#@^ $ tL, r P> WgC 

BtHE^«ffi8 2 5 
tfAa5«^i47t**8 2 3l^*tbT«i^^Sr^brv> 

[0 0 5 0] i-T, ifc^rojSffifflllKte, I2WM8 2 

2^, *©*tt©i«*!S*maa»*«t8 1 i^j*SfPtm— 

<Oi*${w/jC5^*^<t»T$il2r. IS 2 8 2 2 14 

iMft', Jfcfil. 0 6, tST'©W*l. 3 8 CO 
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mi- 1*. »io«#8 2i^«sti5. mi<om»s 

35i-0f^*O^ai^iPx.(bttfc > itll. 0 6, ^iB-C 

zi-tzm i 2 ^iftfl^&tt*! a^-m t 9 o sic 

5 s HfflBJJfctoK 8 1 1XLK«tKBI8 1 2 
[0 0 5 1] 1 3 lttHlWE«*nfcl&t?ai 3 1 

13 1 <Z>it*I3g 13 4 «^JR y 
0 3lC»«$ix,'l««Sl 3 5(^1S8 2 5 
lcSSfcS*i«. r<o«SR^*5v^, »i©iS#82il: 
tt*MK««8 2 5^LT«JEtf^iD$*K xu^hn 
^ y^MI:J:oT#I8 2 4^Jgi-5 0 

[0 0 5 2] it^m^ 801 <Dffff2#ip 8 2 4 <£> 

-c\ eii 7 *m^xmn-tz>. *i\ ^i«8 2 1 

{C^iE^RttD^ixrv^^V^^, #®8 2 4©M«± 
jfibfcj; (01 7 (a) ) . m% ft 

as 1 <affif*wft&gfzjft^ m 

2(D#Jh«8 0 2^e>»tU-rs**<Z>3»«W:-a!lc<ST 

[0 0 5 3] — »l^*#(w«EESrB3Jo+Si:. ^ 
®8 2 4<0««tt3iU^ h n tr^yr* >»T'Si 
(01 7 (b) ) D ZZX\ S£94£8 0 7<DP^P 
*»&A*tb&**tt, *l<^*ft:o*K«^ft:^i«:C«: 
*(I^TKJR*fe^kb, f 2O|f±«8 0 2^^MWt 

(a) 9 fciSi\, i~*to*>*&« 

¥81 3 1 omffi$iJPi-J:oT#Di8 2 4<DMW&^z_ 

»lXr/*2<o»fl:<OJH*f*^«L 
<, A»bfc^tt*^f^*IE^^«*M*^«<o 

Al^**^aia•«»r^s*i/■Y'y^^fflv^sr 

[0 0 5 4] xi/^ hn>?xs/T><>^l:J:62 

*#ffi^^JS3B«:ffi3*UfcHK«rl1=W0 9 9/1 8 4 



5 6 icmmZtlXio *) , **J£0iJCO#® 8 2 4 
rf<OH6^E«**tfc2**a5©sKv ? ^ b yASO'Bl: 
*B^-f£ 0 £fc, 2»#ffi<^*«?^J:5A*t**<oaiS 
^SWaiSair^^Sli. *UlKA^J:S«Fli5pi 1 
- 1 6 9 6 5 7^«{-i5«^<XTV^ 0 
[005 51 01 811, it^m^ 8 0 1 Sr#3*»«|cjft 

[0 0 5 61 018lc*3V^, 4 3 0lHS^^yX» 
*»6**««***Tf, *1U>XS431, $2^ 
X»4 3 2, »41/>XS4 3 3T«^^ 0 1 1/ 

>xn4 3 i <oyt$tijjfa<Dmmx\ MAmm&tezti 
z> 0 m2 u>xm4 3 2 <Dytmjjfa<DmiEx\ x— ^ > 

WiJliS. !4l/yX|f4 3 3l^|liUVNy^ 
l^yX»T^5 e ^LT, !2uyXS4 3 2tl4l/ 
>X#4 3 3com(C^t^T-8 0 1 #BE«£*l5 0 »g? 

1 4 4^BES^tt§ 0 

[0 0 5 7] ^^^HS£^J^*5lt53fe#^8 0 1 <Df£ 

&^f&*>mmte'ht$<-rz>m*mmx\ fro&vmnn 

«Ttt, 36^*^8 0 1 SrtteE«««;ttO««S:ftffli- 

[0058] 019 11, 018 ^ bfc^t^g 3 5 0 
d s f 1 5 C P U 3 3 0 ^SIU 7 n - if*) 5 „ JWT, 0 
1 8Mil 9SrfflV^3t^B3 5 0^l»7o-'S: 
RWi-S. ft*s, **«li:RI«4H»7BH:ov^ 

*^#i-J: ^-15 2&*>W*ft£frtcfr 

0 1 ic©^^> 0 - xf^^s 301 x^^r >^-r j/f 15 

2^^V»f^$ixfci:*iJ^^tL^?>, CPU3 3 0I1X 

[0 0 5 9] Xf^/S 3 0 2XteMMffll tl^«(C, 
^Sir — 14 6 iCioT^fii 3 5 0 ^g^^T 
v^S**jl« % oi 0*fif 3^ OOjlHO^fiSraiJ 
^-T5 0 xf7/S 3 0 3Tlt ®jK#^<t5»»^f* 
<OKS4:SJt#»tS. ^fy^S 3 0 4m 



M2 0 0 1 - 2 4 9 2 6 1 



[0 0 6 0] ^s^S 3 0 4X'ffi3tmffi*4 y^fr* 

-f5„ ^r^S 3 1 lM^ry/S 3 1 2 il||J£0iJ 
1 irl§]8l&<£>T\ Z<omWZG!$-rZ><, ^r?/S 3 1 
3T-I4. mm^'r yys 3 1 2 T-WSg LfcSftS^iljE 

[0 0 6 1] — Jj^T-y^S 3 1 3IC*5V>T, Bijf5*^ 
•yyS3 1 2T*43j^L.fc§Jt*755jgiET-^V^t*iJSiJ$^ 
7t«b. ?7 , S3 2 1l^tV7 , t5„ ^T7VS3 

21m m^(o^%mt^iEt£^%m^vcwt\^. mm 

3 0(*)O}fc^*^8 0 1 K-S-^-S-^tigiE®© 
^Sr^-TS., *^s/-7°S 3 2 2 7?liXr?/S 3 2 1 
T*^atbfcajESil^^#5fcJ6lc, Jtfff 8 0 1 

^-rsmn^siff-r^., ^wmzin. cpu33o© 

y?7—y';VZ 4 7 i: LTfBtI£ixT^-5<DT*, 
^*#IL, Xfj'7 , S321 T'f£gUfcigiii^l;i*t 

Stt^fcis, ^j5fe^J3T?(if-^«JE^»JMx.TV^ 
[0 0 6 2] ^f7/S3 2 3fli, feifSiOf- 

801 r r-cs w, 1 

til kHzl:^$Htv^„ tSt^i^S 0 1 <D 

[0 0 6 3] Xfy^S 3 2 3 H^t^I^t" s' 7"S 3 1 
1 KM 9 , 14 4 KAJfti-SftM^igjEKfrS 

£T*. xf^S3 1 10lgl(I^O»?)^T7^ 

s 3 2 3 t.xvx.T- yy'&mvmvmn-rz. tvxm 

tfc#IS:l 4 4ICAWi-2.7tft^iSlElc/ < eSi:. ^Ty? 
S 3 1 S^ib^T-j/T'S 3 1 4 iC^ffT-S. a^ry^S 
3 1 4-CI4, j&«#MtS:l 3 1 a>^ffi;0£*i.5:£Sfc{i-5§-<0 

2©Jl&$cti2 5 OH z (Ci8:5££;ft,-r^5a J , r 
&;tK<£5<ffflillIl 2 0W12 1 l=T«»-f 
[0 0 6 4] X-^s/^S 3 1 5 TNI, ^v^s^S 3 11 

t*|Lfcyu-t^- iffif&£3t^8§i 5 ilc^i-5„ 
&^T^ry/S3 1 6 jfc. Attttl^it 1 5 55rffl 
^Ti»*** 4 3 0Ofjfi*»S:«IBt5. «t^T^ 
ry/S3 17fli, 7* — **mWfrWLl 5 6lCt 
•3, |gl UVX»4 3 1 &Xtt>Jjfalz.mi&ZitX-&mW} 



-fj/^ ( 7 p-il9m SW2t*f5) <D*>$kft 

(i^.7-3'7 0 S 3 1 1 til /Ut'a-lfeCDl^P, 

[0 0 6 5] &.±<oz't<. m&mffiW)ft*&*>tei.m 

•Sir, ^T77'S3 18^f>7f7'/S3 3 1l:^-vy 
/t5„ ^t7/S3 3im jSt#gl3 1ii^ffl 

5„ -r#*>*>. 2 5 0Hz^?>lkHzl;it. y 
/S 3 3 2T-l4«&£fif/ t f 5o -Tft:b 1 4 4 

Xr7/S 3 3 3T'I1 ^f-^'/S 1 3 1 T'fa^tllfc 

fy7'S 33 4 -efi, fg-^teaiElSS 14 5 IC*5V>T." A 

*£U $?.«.II^i:TCPU3 3 oftizmmzfrtc 
■ftffilt^D^7ATJ PEGffiff^&Jg-r., 
S 3 3 5T*I2, itS^.T-.y^S 3 3 4T'#t>ttfc®«{f 
-^Sr^y 1 5 7lc|5^-r-5<, y/S 3 3 6T'I1, 
Sf^f 5 '/S3 1 5 X-m^ £ ixtz 7*l/t'^. —mfc^m 
3c U ^fy^S 3 34T?» 6*ifci«flr*Sr**S 1 
5 1 lw&«>-C*^i--5 <> xfy/S 3 3 7fll 
©131 frb<o&nmti&&±L. ^ yy°s 3 3 8 IZ 

x-mnm&mmmT-i-z. 

[0 0 6 6] mzm2 0£.t>*HI2 1 Srfflv^T, *&tt^ 
WA<ojai«««J9»*.«>^ffli:S**S:R^i-5. HI2 0 
II, 1 3 1 (DMJj&m 1 Offlttft, 1 

k H z ©#-&©*&«#a©«y»^j!fei:*©3»*«rlttWi- 

5i-cfc?>„ ibjhi (a) H. ^i#il.3 i*»p>m^3$ 

5t^^l 0 l^fPJD$ix5«ffi^t?, -?r©^« 
1118 (d) T*iftPJLfc'bcoi:l^1iT-fc?.„ :©tt 

bT-^*ffi*s±V 3 [V] . j^S£i!c 1 kHz. 
—T^it&l 0 0%cDmM%L$tffiW.EEX$>Z. ;:f© 
Jl&fSU k H z li. H16(cJo(t5 f jl^+B^i-^. 
Nf, it^mi- 10 1 — f$#lT£;ft,-5!!3!imJBEf20 2 0 

(b) <oipirv 3 i*9, fan^&l 3 llr*3ltsm 
JUAttBBlc) i"fcto*>» *flf80 1 

in (c) {ZTjk-fz'tK. mmw.fcnm&w'o&z.bmm 
isxm-ti^mmzmiote-f. z.<Dm<Dmmm.t><o^— ? 

fit*W3 0, ¥«&W3 i tis^-r^o #®8 

2 4(i[Bj|gi (d) izTjk-tmMxm&i-z. 
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